T he cause of schizophrenia, a serious mental illness characterized by hallucinations, delusions and a marked deterioration in social functioning, is an enigma that continues to perplex the scientific community. While we know that approximately 80% of the risk of developing schizophrenia is conferred by genes (1) , no research group has yet located a gene(s) contributing to the cause of schizophrenia. Moreover, while a significant environmental contribution is indicated by the fact that one-half of monozygotic twins pairs are discordant for schizophrenia, the nature of this environmental contribution is still controversial. The past theory that an abnormal family upbringing was the causative environmental factor has not stood up to scientific scrutiny.
In recent years, the search for causative environmental factors has focused on the possibility that some type of prenatal insult predisposes the fetus to develop schizophrenia in early adult life. The initial suspicion of an intrauterine insult was based on indirect evidence. First, dermatoglyphic patterns in patients with schizophrenia were noted to be abnormal. The dermal ridges are laid down between the third and fifth month of gestation, in effect leaving a fossilized record of neurodevelopmental perturbation. Second, minor physical anomalies, typically involving the mouth, ears and eyes, occur with increased frequency in schizophrenia. Much like dermatoglyphic abnormalities, minor physical anomalies represent a disruption of the final phase of the developmental shaping of the face, which takes place in the second trimester. Of course, both abnormal dermatoglyphic patterns and minor physical anomalies may reflect the effects of abnormal genetic regulation of development rather than an extrinsic insult.
Of interest to the readers of this journal is the recent paper by Sorensen et al (2) that reports direct evidence that an extrinsic insult to the fetus, specifically, ingestion of analgesics by pregnant mothers, may increase a person's risk of developing schizophrenia. The authors obtained a detailed record of the medication ingested during pregnancy from pre-and postnatal interviews with the mothers of the Copenhagen Perinatal Cohort (9125 individuals born between 1959 and 1961). By linking these data with the excellent Danish computerized register of psychiatric admissions, they were able to calculate the relative risk of having an admission for schizophrenia in members of the cohort exposed to analgesics in utero compared with those unexposed to analgesics in utero. Almost all individuals with schizophrenia were admitted to hospital during their illness, so we can be confident that most cases of schizophrenia were correctly identified. Sorensen et al (2) calculated the ORs of developing schizophrenia after analgesic exposure in each of the first three months of pregnancy and for the second and third trimesters. An increased risk of developing schizophrenia was seen only with exposure in the third month of the first trimester and with exposure in the second trimester. The OR for second trimester exposure was 4.22 (95% CI 2.0 to 8.8).
How are we to interpret these findings? The authors studied the effects of a number of different types of medication on the incidence of schizophrenia and previously published a report (3) indicating that exposure to diuretics in the third trimester was associated with an elevated risk of developing schizophrenia. Are the positive findings simply the result of data trawling and multiple analyses?
There actually is an a priori reason to study fetal exposure to analgesics in schizophrenia. Previous research found an increased incidence of schizophrenia in the offspring of mothers who had influenza during the second trimester (4,5). Sorensen et al questioned whether drugs used to alleviate the symptoms of influenza, such as analgesics, might mediate this increased risk. Their findings gain credibility from the fact that the greatest risk occurs with exposure during gestational months 3 through 6, which is the critical time for developing dermatoglyphic and minor physical anomalies, and the period of risk noted in the influenza studies.
Perhaps the analgesic use is simply a marker for influenza infection in pregnant women. This seems unlikely, because mothers in the cohort were questioned about viral infections and there was no association between maternal reports of viral infections during pregnancy and the development of schizophrenia in the offspring. Furthermore, only 15 cohort members were exposed to both influenza and analgesics in the second trimester and none of their offspring developed schizophrenia.
Could the analgesic use have occurred more frequently in mothers who had or were at risk of developing schizophrenia and, thus, were more likely to convey a genetic liability for the illness to their offspring? Again, this seems unlikely. The authors report that there was no association between maternal psychoactive medication use and the development of schizophrenia in the offspring. The use of psychoactive medications is likely to be a better marker than analgesics of genetic predisposition in the mothers. The authors also ran a second analysis in which they excluded all offspring whose mother or father had a psychiatric admission after 1969, but the fourfold increased risk with maternal analgesic ingestion remained.
So should we prescribe analgesics for pregnant women? A good rule of thumb is to avoid prescribing all but essential drugs during pregnancy. Schizophrenia is a serious and debilitating disease and most mothers would be concerned about ©2005 Pulsus Group Inc. All rights reserved EDITORIAL Does exposure to analgesics in utero cause schizophrenia?
ingesting a drug that could potentially quadruple their child's chances of developing this illness. Furthermore, schizophrenia is a common disorder affecting 1% of the population. A prenatal insult that increases the incidence of a common disorder by a factor of four will affect many more individuals than an insult producing a similar elevation in the risk of developing a rare congenital disorder. To be confident that there really is an association between maternal analgesic use and schizophrenia, we would need to replicate the study using an independent sample. The problem is that we now use many analgesic drugs that were not available in 1959 to 1961. We can, with relative ease, establish the risks that newer analgesics and anti-inflammatory drugs will cause either congenital abnormalities or perinatal problems (6) . In contrast, to determine if fetal exposure to new analgesics increase the risk of schizophrenia, we need to wait 40 years (to allow the cohort to pass through the age of risk for developing schizophrenia).
The evidence reported by Sorensen's group indicates that it would be prudent to avoid using aspirin and codeine in midpregnancy. Aspirin and codeine were among the most common analgesics ingested by mothers of the Copenhagen Cohort. The authors also reported that of the 18 fetuses exposed to morphine or opium at any stage of pregnancy, two subsequently developed schizophrenia -a 10-fold increase over the expected rate. However, further analysis revealed that many of the mothers took morphine or opium following abdominal surgery and had various complications of pregnancy known to confer an increased risk of schizophrenia to the offspring (7). Some reassurance can be drawn from the fact that there was no evidence for an increased risk of developing schizophrenia when analgesics were used early in gestation before pregnancy is recognized, or late in pregnancy when analgesics are more often needed.
